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POUCH CASE FOR SECONDARY BATTERY
AND SECONDARY BATTERY USING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims prionity to and the benefit of
Korean Patent Application No. 10-2010-0129281, filed on
Dec. 16, 2010, 1n the Korean Intellectual Property Office, the

entire content ol which 1s incorporated herein by reference.

BACKGROUND

1. Field

An aspect of the present invention relates to a pouch case
for a secondary battery and a secondary battery using the
same, and more particularly, to a pouch case for a secondary
battery and a secondary battery using the same capable of
improving productivity.

2. Description of the Related Art

In general, a secondary battery has an electrode assembly
accommodated 1n the interior of a case, and the case 1s formed
in various shapes. For example, the case may be formed in a
prismatic shape, a cylindrical shape, a pouch shape, and the
like. Among these cases, a pouch case 1s formed of a plurality
of layers including a metal layer. In this instance, a metal layer
may be exposed to an outer surface of the pouch case 1n a
sealed state after an electrode assembly 1s accommodated 1n
the 1nterior of the pouch case.

Therefore, a short circuit may be caused by the metal layer
exposed to the outer surface of the pouch case contacting an
outer casing of a battery pack during the manufacture of the
battery pack.

SUMMARY

Embodiments provide a pouch case for a secondary battery
and a secondary battery using the same, in which the width of
a metal layer 1n a plurality of layers that constitute the pouch
case 1s formed narrower than those of other layers so that the
metal layer 1s not exposed to an outer surface of the pouch
case, thereby omitting a separate insulation treatment pro-
CEesS.

According to an aspect of the present invention, there 1s
provided a secondary battery including: an electrode assem-
bly provided with one or more electrode tabs; and a pouch
case having the electrode assembly accommodated therein,
the pouch case being formed of a plurality of layers, wherein
any one of the plurality of layers that constitute the pouch case
1s formed as a metal layer of which width 1s narrower than
those of the other layers.

The plurality of layers of the pouch case may further
include an 1nternal insulating layer and an external insulating
layer, between which the metal layer 1s interposed.

An adhesive layer may be further formed between the
metal layer and the internal insulating layer or between the
metal layer and the external insulating layer.

The internal and external insulating layers may include
polymer resin.

The polymer resin may include any one selected from the
group consisting ol nylon, polypropylene, polyimide, poly-
cthylene terephthalate and polyethylene.

The metal layer may include aluminum (Al).

The pouch case may be provided with an electrode-tab
exposure portion through which portions of the one or more
clectrode tabs are exposed to the exterior of the pouch case
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and a sealing portion formed along an outer circumierence of
the pouch case on both edge portions of the electrode-tab

exposure portion.

The width of the metal layer may be formed narrow 1n the
length direction of both edge portions along both the edge
portions of the pouch case.

The metal layer may be formed 1n an 1nside of the sealing
portion of the pouch case so that the width of the metal layer
1s formed narrower than those of the other layers along the
outer circumierence of the pouch case.

The metal layer may be formed so as not to be overlapped
with the sealing portion of the pouch case.

A Tolding portion to fold the pouch case may be formed 1n
a region of the pouch case, positioned at the opposite side of
the electrode-tab exposure portion, and the metal layer may
not be formed on the folding portion.

A protection circuit module may be mounted on an outer
surface of the sealing portion formed on the electrode-tab
exposure portion.

An 1sulating sheet including a double-faced tape may be
provided between the sealing portion and the protection cir-
cuit module.

The 1nsulating sheet may be extended up to the electrode-
tab exposure portion.

According to an aspect of the present invention, there 1s
provided a pouch case for a secondary battery to accommo-
date an electrode provided with one or more electrode tabs,
the pouch case including an internal insulating layer, a metal
layer and an external insulating layer, wherein the width of
the metal layer 1s formed narrower than those of the internal
and external insulating layers, and interposed between the
internal and external insulating layers.

As described above, according to embodiments of the
present mnvention, a separate msulation treatment process per-
formed on an outer surface of a pouch case 1s omitted, so that
it 1s possible to reduce cost of a material subjected to the
insulating treatment and to improve productivity by simpli-
fying a manufacturing process.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, together with the specifica-
tion, 1llustrate exemplary embodiments of the present inven-
tion, and, together with the description, serve to explain the
principles of the present invention.

FIG. 1 1s a perspective view showing a general secondary
battery.

FIG. 2 1s a perspective view showing a multi-layered struc-
ture of a pouch case according to an embodiment of the
present 1nvention.

FIG. 3 1s a sectional view taken along line A-A' of FIG. 2.

FIG. 4 1s a top plan view of FIG. 2.

FIG. 5 1s a perspective view showing a multi-layered struc-
ture of a pouch case according to another embodiment of the

present invention.

FIG. 6 1s a sectional view taken along line B-B' of FIG. 5.

FIG. 7 1s a top plan view of FIG. 6.

FIG. 8 1s a top plan view showing a multi-layered structure
of a pouch case according to still another embodiment of the
present invention.

FIG. 9 1s a perspective view showing a state before a pouch
case 1s sealed according to the present invention.

FIG. 10 1s aperspective view showing a state that the pouch
case 1s sealed according to the present invention.

FIG. 11 1s a perspective view showing a state that a pro-
tection circuit module 1s coupled to the pouch case according
to the present mvention.
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FIG. 12 1s a top plan view showing a multi-layered struc-
ture of a pouch case according to still another embodiment of
the 1invention.

DETAILED DESCRIPTION

In the following detailed description, only certain exem-
plary embodiments of the present invention have been shown
and described, simply by way of 1llustration. As those skilled
in the art would realize, the described embodiments may be
modified 1n various different ways, all without departing from
the spirit or scope of the present invention. Accordingly, the
drawings and description are to be regarded as illustrative 1n
nature and not restrictive. In addition, when an element 1is
referred to as being “on” another element, 1t can be directly on
the another element or be indirectly on the another element
with one or more intervening elements interposed therebe-
tween. Also, when an element 1s referred to as being “con-
nected to” another element, it can be directly connected to the
another element or be indirectly connected to the another
clement with one or more 1ntervening elements interposed
therebetween. Hereinafter, like reference numerals refer to
like elements. In the drawings, the thickness or size of layers
are exaggerated for clarity and not necessarily drawn to scale.

FIG. 1 1s a perspective view showing a general secondary
battery.

Referring to FIG. 1, a general polymer battery includes an
clectrode assembly (not shown) and a pouch case 20 to
accommodate the electrode assembly. The pouch case 20 may
be generally formed 1into a multi-layered structure including a
metal layer. In this instance, a metal layer 22 may be exposed
along an outer circumierence of the pouch case 20 that is
sealed after the electrode assembly 1s accommodated 1n the
pouch case 20. As shown, portions of electrode tabs 14 and 15
are exposed to the exterior of the pouch case 20. Reference
numeral 16 denotes an insulating tape, which will be
described 1n detail with reference to FIG. 9.

Since the metal layer 22 1s interposed between an external
insulating layer 21 and an internal insulating layer 23 in the
pouch case 20, the metal layer may be exposed along the outer
circumierence of the pouch case 20. Therefore, 1n the manu-
facture of a battery pack, the metal layer 22 exposed along the
outer circumierence of the pouch case 20 may cause a short
circuit with an outer casing of the battery pack.

In order to prevent the short circuit, an insulating member
40 1s attached to the exposed part of the metal layer 22, so that
the metal layer 22 cannot be exposed along the outer circum-
terence of the pouch case 20. However, a polyimide tape 1s
used as the insulating member 40, and therefore, material cost
1s increased. In addition, a process of attaching the imnsulating
member 40 1s added to the manufacture of the battery pack,
which reduces the productivity of the manufacturing process.

Accordingly, 1n the secondary battery, a plan 1s required to
address problems of the increase of material cost and the
deterioration of productivity.

FIG. 2 1s a perspective view showing a multi-layered struc-
ture of a pouch case according to an embodiment of the
present invention. FIG. 3 1s a sectional view taken along line
A-A' of FIG. 2.

Referring to FIGS. 2 and 3, the pouch case 20 according to
this embodiment 1s formed of a plurality of layers. Any one of
the plurality of layers to constitute the pouch case 20 1s
formed as a metal layer 22, and the metal layer 1s formed
narrower than other layers. A folding portion 20¢ 1s formed at
the center of the length direction of the pouch case 20, and the

10

15

20

25

30

35

40

45

50

55

60

65

4

pouch case 20 may be folded by the folding portion 20c¢ so
that first and second areas 20a and 206 are overlapped with
cach other.

Here, the plurality of layers of the pouch case 20 may
further include an external insulating layer 21 and an internal
insulating layer 23 between which the metal layer 22 1s inter-
posed. The external and internal 1nsulating layers 21 and 23
may include polymer resin. For example, the polymer resin
may 1nclude any one selected from the group consisting of
nylon, polypropylene, polyimide, polyethylene terephthalate
and polyethylene.

Among these insulating layers, the external insulating
layer 21 functions to protect the battery from external envi-
ronment, and requires an excellent tensile strength and
weather resistance with respect to thickness, and the like. The
metal layer 22 may include aluminum (Al).

The width of the metal layer 22 may be formed narrower
than that of the external or internal insulating layer 21 or 23 at
both edge portions vertical to the folding portion 20¢ of the
pouch case 20. That 1s, the metal layer 22 i1s formed more
inward than the external or internal isulating layer 21 or 23
s0 as not to be exposed along outer circumierences at both the
edge portions of the pouch case 20.

Referring to FIG. 4, the pouch case 20 1s divided into the
first and second areas 20a and 205 with respect to the folding
portion 20c¢ formed at a central portion of the pouch case 20,
which 1s vertical to the length direction of the pouch case 20.
As described above, the pouch case may have a structure in
which the external insulating layer 21, the metal layer 22 and
the internal layer 23 are stacked (see FI1G. 2).

If the pouch case 20 1s viewed from the top thereol, the
width of the metal layer 22 may be formed narrower than that
ol the external or internal insulating layer 21 or 23 along both
the edge portions. Accordingly, the metal layer 22 cannot be
exposed along the outer circumierences of both the edge
portions of the pouch case 20.

In the following drawings, descriptions of components
identical to those of FIGS. 2 to 4 will be omitted.

FIG. 5 1s a perspective view showing a multi-layered struc-
ture of a pouch case according to another embodiment of the
present invention. FIG. 6 1s a sectional view taken along line
B-B' of FIG. 3.

Referring to FIGS. 5 and 6, the pouch case 20 according to
this embodiment includes an external insulating layer 21, a
metal layer 22, an internal insulating layer 23 and an adhesive
layer 25. Here, the adhesive layer 25 1s made of a polymer
resin and 1s positioned between the metal layer 22 and the
external insulating layer 21, and may be formed to increase
the adhesion between the metal layer 22 and the external
insulating layer 21. Although not shown 1n these figures, the
adhesive layer 25 may be formed between the metal layer 22
and the internal insulating layer 23 so as to increase the
adhesion between the metal layer 22 and the internal insulat-
ing layer 23.

A Tolding portion 20c¢ 1s formed at the center of the length
direction of the pouch case 20, and the pouch case 20 may be
tolded by the folding portion 20c¢ so that first and second areas
20a and 2056 are overlapped with each other. In this instance,
the metal layer 22 may be formed narrower than other layers.

More specifically, in edge portions except the folding por-
tion 20¢ of the pouch case 20, the width of the metal layer 22
may be formed narrower than that of the external or internal
insulating layer 21 or 23. That 1s, the metal layer 22 1s formed
more inward than the external or internal insulating layer 21
or 23 so as not to be exposed along the outer circumierence of
the pouch case 20.

FIG. 7 1s a top plan view of FIG. 6.
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Referring to FIG. 7, the pouch case 20 1s divided into the
first and second areas 20q and 205 with respect to the folding
portion 20c¢ formed at a central portion of the pouch case 20,
which 1s vertical to the length direction of the pouch case 20.
As described above, the pouch case may have a structure in
which the external insulating layer 21, the metal layer 22 and
the internal layer 23 are stacked (see FIG. 5).

If the pouch case 20 1s viewed from the top thereof, width
of the metal layer 22 may be formed narrower than that of the
external or internal insulating layer 21 or 23 along the edge
portions except the folding portion 20c¢ of the pouch case 20.
Accordingly, the metal layer 22 cannot be exposed along the
outer circumierence of the pouch case 20 at all.

FIG. 8 1s a top plan view showing a multi-layered structure
ol a pouch case according to still another embodiment of the
present invention.

Referring to FIG. 8, the pouch case 20 according to this
embodiment 1s provided with a folding portion 20¢ formed at
a central portion of the pouch case 20, which 1s vertical to the
length of the pouch case 20. The pouch case 20 may have a
structure 1n which an external insulating layer 21, a metal
layer 22 and an internal insulating layer 23 are stacked. In this
instance, the width of the metal layer 22 may be formed
narrower than that of the external or internal insulating layer
21 or 23 along both edge portions of the pouch case 20. A
space portion 26 at which the metal layer 22 1s not formed
may be further formed on the folding portion 20c.

Accordingly, the metal layer 22 cannot be exposed along
outer circumierences of both the edge portions of the pouch
case 20. The space portion 26 1s formed, so that the thickness
of the folding portion 20¢ 1s formed thinner than those of
other portions when the pouch case 20 1s folded after an
clectrode assembly (not shown) 1s accommodated in the 1nte-
rior ol the pouch case 20. Thus, the pouch case 20 can be more
casily folded.

FI1G. 9 1s a perspective view showing a state before a pouch
case 1s sealed.

Referring to FIG. 9, 1in the pouch case 20 according to the
present invention, an external isulating layer 21 1s exposed
to the exterior of the pouch case 20, and an internal insulating,
layer 23 1s folded by a folding portion 20c¢. The pouch case 20
1s folded by the folding portion 20c¢ so that first and second
arcas 20a and 206 are overlapped with each other. In this
instance, an electrode assembly 10 1s positioned on the inter-
nal insulating layer in the second area 206.

The width of ametal layer 22 may be formed narrower than
that of the external or internal insulating layer 21 or 23 in the
length direction along both edge portions of the pouch case
20. The pouch case 20 may be provided with an electrode-tab
exposure portion through which portions of electrode tabs 14
and 15 are exposed to the exterior of the pouch case 20 and a
sealing portion 24 formed along the outer circumiference of
the pouch case 20 on both edge portions of the electrode-tab
exposure portion.

The electrode assembly 10 accommodated 1n the interior of
the pouch case 20 may be formed 1n a jelly-roll shape by
winding a positive electrode plate 11, a negative electrode
plate 12 and a separator 13 interposed therebetween. The
clectrode tabs 14 and 15 are extracted from the positive and
negative electrode plates 11 and 12, respectively. If one elec-
trode tab 14 has a negative polarity, the other electrode tab 15
may have a positive polarity. The negative electrode tab 14
may be formed of nickel or nickel alloy, and the positive
clectrode tab 15 may be formed of aluminum or aluminum
alloy.

Aninsulating tape 16 may be further attached to each of the
clectrode tabs 14 and 135. The msulating tape 16 may be used
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to prevent short circuits between the pouch case 20 and the
clectrode tabs 14 and 15. The insulating tape 16 may be made
ol a resin material having an adhesive surface.

FIG. 10 1s a perspective view showing a state that the pouch
case 1s sealed.

Referring to FIG. 10, the pouch case 20 having the elec-
trode assembly 10 (see FIG. 9) accommodated therein 1s
folded so that the first and second areas 20a and 205 are
overlapped with each other with respect to the folding portion
20c. The first and second areas 20aq and 2056 may be thermally
fused to each other by applying heat and pressure to the
sealing portion 24 from the outer surtace of the pouch case 20.
In this 1nstance, the insulating tape 16 may be formed at a
position corresponding to the sealing portion 24 of the pouch
case 20, and the electrode tabs 14 and 15 exposed to the
exterior of the pouch case 20 may be electrically connected to
a protection circuit module 30.

Here, the metal layer 22 may be formed so as not to be
overlapped with the sealing portion 24 of the pouch case 20.
That 15, the difference of widths between the external or
internal insulating layer 21 or 23 and the metal layer 22 may
be formed 1dentical to or wider than the width of the sealing
portion 24. Accordingly, the metal layer 22 1s less influenced
by the heat and pressure applied to the sealing portion 24 in
the sealing of the pouch case 20.

The protection circuit module 30 1s provided with negative
and positive electrode terminals 32 and 33 respectively con-
nected to the electrode tabs 14 and 15. The protection circuit
module 30 1s formed by mounting various types of electronic
components 34 on a substrate 31 having a printed circuit
portion printed thereon.

FIG. 11 1s a perspective view showing a state that a pro-
tection circuit module 1s coupled to the pouch case.

Referring to FIG. 11, the sealing portion 24 of the pouch
case 20 1s formed along the electrode-tab exposure portion
through which the electrode tabs 14 and 13 are exposed to the
exterior of the pouch case 20 and the outer circumierence of
the pouch case 20 on both edge portions of the electrode-tab
exposure portion. Both the edge portions of the pouch case 20
may be folded toward a side of the first area 20a 1n a fused
state.

That 1s, the sealing portion 24 formed along both the edge
portions 1s folded toward a side of the pouch case 20 at least
one time so as to reduce the volume of the pouch case 20 when
the pouch case 20 1s packaged by an outer casing of a battery
pack. The sealing portion 24 may be adhered closely to the
pouch case 20.

The protection circuit module 30 may be mounted on an
outer surface of the sealing portion 24, formed on the elec-
trode-tab exposure portion 1n the state that it 1s electrically
connected to the electrode assembly 10 (see FIG. 9). In this
instance, each of the electrode tabs 14 and 15 connected to the
protection circuit module 30 may be formed in the state that
one region of each of the electrode tabs 14 and 15 1s bent.

An 1nsulating sheet 35 including a double-faced tape may
be provided between the protection circuit module 30 and the
sealing portion 24 at the side of the exposed electrode tabs 14
and 15. The nsulating sheet 35 may be extended up to the
clectrode-tab exposure portion. Accordingly, the metal layer
22 formed at the electrode-tab exposure portion can be 1nsu-
lated from the outer casing of the battery pack.

While the present invention has been described 1n connec-
tion with certain exemplary embodiments, 1t 1s to be under-
stood that the invention 1s not limited to the disclosed embodi-
ments, but, on the contrary, 1s mtended to cover various
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modifications and equivalent arrangements included within
the spirit and scope of the appended claims, and equivalents
thereol.

FI1G.12 illustrates am embodiment where a folding portion
20c¢ 1s located opposite the edges where the electrode tabs are
tformed (See, FIG. 11) but the metal layer 22 1s not formed 1n
the area of the folding portion 20c.

What 1s claimed 1s:

1. A secondary battery comprising:

an electrode assembly provided with one or more electrode

tabs; and

a pouch case having the electrode assembly accommo-

dated therein, the pouch case being formed of a plurality
of layers,

wherein any one of the plurality of layers to constitute the

pouch case 1s formed as a metal layer of which width 1s
narrower than those of other layers of the plurality of
layers.

2. The secondary battery according to claim 1, wherein the
plurality of layers of the pouch case further comprise an
internal insulating layer and an external insulating layer,
between which the metal layer 1s interposed.

3. The secondary battery according to claim 2, wherein an
adhesive layer 1s further formed between the metal layer and
the internal insulating layer or between the metal layer and the
external insulating layer.

4. The secondary battery according to claim 2, wherein the
internal and external insulating layers include polymer resin.

5. The secondary battery according to claim 4, wherein the
polymer resin includes any one selected from the group con-
sisting of nylon, polypropylene, polyimide, polyethylene
terephthalate and polyethylene.

6. The secondary battery according to claim 1, wherein the
metal layer includes aluminum (Al).

7. The secondary battery according to claim 1, wherein the
pouch case 1s provided with an electrode-tab exposure portion
through which portions of the one or more electrode tabs are
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exposed to the exterior of the pouch case and a sealing portion
formed along an outer circumierence of the pouch case on
both of a first and second edge portions of the electrode-tab

exposure portion.

8. The secondary battery according to claim 7, wherein the
width of the metal layer 1s narrower along a length of both the
first and second edge portions of the pouch case.

9. The secondary battery according to claim 7, wherein the
metal layer 1s formed 1n an inside of the sealing portion of the
pouch case so that the width of the metal layer 1s formed
narrower than those of the other layers of the plurality of
layers along the outer circumierence of the pouch case.

10. The secondary battery according to claim 9, wherein
the metal layer 1s formed so as not to be overlapped with the
sealing portion of the pouch case.

11. The secondary battery according to claim 10, wherein
a folding portion to fold the pouch case 1s formed 1n a region
of the pouch case, positioned at an opposite side of the elec-
trode-tab exposure portion, and the metal layer 1s not formed
on the folding portion.

12. The secondary battery according to claim 7, wherein a
protection circuit module 1s mounted on an outer surface of
the sealing portion formed adjacent the electrode-tab expo-
sure portion.

13. The secondary battery according to claim 12, wherein
an 1nsulating sheet including a double-faced tape 1s provided
between the sealing portion and the protection circuit module.

14. The secondary battery according to claim 13, wherein
the insulating sheet 1s extended up to the electrode-tab expo-
sure portion.

15. The secondary battery according to claim 7, wherein a
folding portion to fold the pouch case 1s formed 1n a region of
pouch case positioned at an opposite side of the electrode-tab
exposure portion, and the metal layer 1s not on the folding
portion.
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